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I. REAL PARTY IN INTEREST 

The real party in interest is the assignee, Intel Corporation. 

II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences known to the appellants, the 
appellants' legal representative, or assignee, which will directly affect or be directly 
affected by or have a bearing on the Board's decision in the pending appeal. 



III. STATUS OF CLAIMS 

Claims 1-32 of the present application are pending and remain rejected. The 
Applicant hereby appeals the rejection of claims 1-32. 

IV. STATUS OF AMENDMENTS 

The Applicant filed an amendment on March 31, 2004, in response to a Final 
Office Action issued by the Examiner on February 11, 2004. In response to the March 31, 
2004 amendment, the Examiner issued an Advisory Action on April 21, 2004. The 
Applicant filed a Notice of Appeal from the Advisory Action issued by the Examiner on 
May 11,2004. 

V. SUMMARY OF INVENTION 

The invention is a technique to control cache memory in external chipset using the 
processor. A computer system 100 includes, among other things, a processor 1 10, a 
memory control hub (MCH) 130, a system memory 140, and an input/output control hub 
(ICH) 150. 1 

The processor 110 includes a processor core 112 and a cache unit 115. The 
processor core 1 12 performs necessary processor operations such as fetching instruction 
and data, decoding instructions, and executing the instructions. The cache unit 115 



1 Specification, page 3, lines 9-14. 
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provides an internal cache (e.g., level I) or processor cache and a control mechanism for an 
external cache (e.g., level II). 2 

The MCH 130 provides control and configuration of memory and input/output 
devices such as the system memory 140 and the ICH 150. The MCH 130 includes a 
chipset cache 135. The chipset cache 135 is the external cache (e.g., level II) to store 
cache information. By moving the control functions including the cache tag store out of 
the MCH 130 and into the processor 110, significant saving in hardware can be achieved. 
In addition, the processor 110 can perform control functions and maintain cache coherence 
logic in a more efficient manner. 3 

The cache unit 115 includes a processor cache unit 210, a chipset cache controller 
240, and a snoop circuit 270. 4 

The processor cache unit 210 maintains the internal cache (e.g., level I) for the 
processor 110 and processes a cache access request from the processor core 112. The 
processor cache unit 210 includes a processor cache controller 220 and a processor cache 
230. The processor cache request may be a read or a write request. The processor cache 
unit 210 also interfaces with the snoop circuit 270 to manage and maintain cache 
coherency for the system. The processor cache controller 220 controls the processor cache 
230. 5 

The chipset cache controller 240 controls the chipset cache 135 located in the 
chipset MCH 130 in response to the cache access request from the processor core 112. By 
implementing the control functions of the external cache inside the processor 110, the 
cache management and coherence control can be performed efficiently. The chipset cache 
controller 240 includes a chipset cache tag store 250 and a coherence controller 260. 6 

The chipset cache tag store 250 stores the tags associated with the cache lines in the 
chipset cache 135. The coherence controller 260 maintains cache coherency among the 
processor cache 230, the chipset cache 135, and the memory 140 according to a coherence 
protocol. The coherence controller 260 includes a chipset interface circuit 265 to send 
control signals 280 to the chipset MCH 130 according to the cache state and the type of the 



2 Specification, page 3, lines 22-25; page 4, lines 1-3. 

3 Specification, page 4, lines 18-24. 

4 Specification, page 6, lines 7-9. 

5 Specification, page 6, lines 10-17. 

6 Specification, page 7, lines 3-9. 
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cache access request (e.g., read access, write access). The control signals 280 specify an 
operation performed by the chipset 130. 7 

The control signals 280 include at least a set identifier, a cache valid indicator, and 
a flush indicator. 8 The control signals may be sent to the chipset MCH 130 via some pins 
on the processor 110 along with the standard address cycle during the request and/or snoop 
phase. The signals may be sent out on the processor pins that are double-pumped. They 
may also be whispered to the chipset 130 by quad-pumping the address communication. 
Double and quad pumpings refer to the clocking scheme that strobes the data twice and 
four times, respectively, faster than the bus clock signal. 9 

The snoop circuit 270 snoops the bus 120 to monitor any address information sent 
by other bus masters in the system as part of the system cache coherency management. 
The snoop circuit 270 checks if an address snooped on the bus 120 matches with one of 
entries in the chipset cache tag store 250. The snoop circuit 270 may also forward the 
snooped address to the processor cache unit 210 for cache coherence maintenance. The set 
identifier in the control signals may also specify the cache set corresponding to the one of 
the entries that matches the address snooped on the bus. 10 

VI. ISSUES 

The issues are: 

(1) whether claims 1-2, 14-15, and 27-28 are obvious under 35 U.S.C. § 103(a) over 
U.S. Patent No. 6,237,064 issued to Kumar et al. ("Kumar") in view of U.S. Patent No. 
6,047,348 issued to Lentz et al. ("Lentz"), and 

(2) whether claims 3-13, 16-26, 29-32 are obvious under 35 U.S.C. §103(a) over 
Kumar in view of U.S. Patent No. 6,629,218 issued to Cho ("Cho"), further in view of 
Lentz , and further in view of U.S. Patent No. 6,438,657 issued to Gilda (" Gilda "). 



7 Specification, page 7, lines 10-20. 

8 Specification, page 7, lines 20-21. 

9 Specification, page 8, lines 5-15. 

10 Specification, page 8, lines 16-22. 
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VII. GROUPING OF CLAIMS 

Applicant submits that the claims of the present invention form into two groups. 
Group 1 includes claim 1-2, 14-15, and 27-28 and Group 2 includes claims 3-13, 16-26, 
29-32. 

VIIL ARGUMENTS 

A. Claims 1-2, 14-15, and 27-28 Are Not Obvious Under Kumar In View 
Of Lentz 

In the final Office Action dated February 11, 2004, the Examiner rejected claims 1- 
2, 14-15, and 27-28 under 35 U.S.C. §103(a) as being unpatentable over U.S. Patent No. 
6,237,064 issued to Kumar et al. (" Kumar ") in view of U.S. Patent No. 6,047,348 issued to 
Lentz et al. (" Lentz "). Applicant respectfully traverses the rejection and contends that the 
Examiner has not met the burden of establishing a prima facie case of obviousness. To 
establish a prima facie case of obviousness, three basic criteria must be met. First, there 
must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
to combine reference teachings. Second, there must be a reasonable expectation of 
success. Finally, the prior art reference (or references when combined) must teach or 
suggest all the claim limitations. MPEP §2143, /?. 2100-129 (8th Ed., rev. 2, May 2004). 
Applicant respectfully contends that there is no suggestion or motivation to combine their 
teachings, and thus no prima facie case of obviousness has been established. 

Kumar discloses a cache memory with reduced latency by paralleling various 
memory accesses initiated by the execution unit ( Kumar , col. 3, lines 42-44). A first 
cache, a second cache, and a tag array of a third cache are resident in the processor core 
(Kumar , col. 3, lines 9-13). However, Kumar does not disclose or suggest the cache to be 
internal to a memory controller. 

Cho discloses an out of order associative queue in two clock domains. A system 
includes two processors, an L2 cache, a memory controller, a pair of input/output (I/O) 
bridges, and I/O interfaces ( Cho , col. 3, lines 14-16). The processors, the L2 cache, the 
memory controller, the I/O interfaces, the I/O bridges, and the bus may be integrated onto a 
single integrated circuit as a system on a chip configuration ( Cho , col. 5, lines 38-42). Any 
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level of integration may be used (Cho, col. 5, line 47). However, Cho doe not disclose or 
suggest a cache to be internal to a memory controller which is external to the processor. 

Lentz discloses a system and method for supporting a multiple width memory 
subsystem. A subsystem writes to a main memory by either a 32 or 64 bit data transfer. It 
transfers data in a "double pumped" fashion ( Lentz , col. 4, lines 61-64). Lentz merely 
discloses double pumping data bus, not control signals. Lentz even states that double 
pumping may cause bus conflict when the buses turn around and switch from one master to 
a new master ( Lentz , col. 5, lines 1-4). This indicates that Lentz does not suggest to use 
double pumping for control signals. 

Kumar , Cho , and Lentz , taken alone or in any combination, does not disclose, 
suggest, or render obvious controlling a cache memory in a memory controller via double- 
pumped or quad-pumped control signals. There is no motivation to combine Kumar , Cho , 
and Lentz , because none of them addresses the problem of controlling a cache memory in a 
memory controller using a controller internal to a processor. There is no teaching or 
suggestion that the control signals being double pumped or quad-pumped is present. 
Kumar , read as a whole, does not suggest the desirability of putting the chipset cache in a 
memory controller. Lentz merely discloses double pumping data signals, not control 
signals. 

Furthermore, if the proposed modification would render the prior art invention 
being modified unsatisfactory for its intended purpose, then there is no suggestion or 
motivation to make the proposed modification. In re Gordon , 733 F.2d 900, 221 USPQ 
1125 (Fed. Cir. 1984). MPEP 2143.01 . 

Here, Kumar does not disclose or suggest the external cache being internal to a 
memory controller which is external to the processor. Moving the cache into the memory 
controller would render Kumar 's circuit unsatisfactory for its intended purpose. The 
intended purpose of Kumar 's technique is to reduce cache latency by paralleling various 
memory accesses by the execution unit ( Kumar , col. 3, lines 42-44). Kumar specifically 
provides two separate buses: a backside bus (BSB) and a frontside bus (FSB) associated 
with a BSB queue and a FSB queue, respectively ( Kumar , col. 5-8). Kumar further teaches 
that the BSB queue tracks the memory requests submitted to the offchip L2 data array of 
the L2 cache, while the FSB queue tracks the memory requests submitted to the main 
memory ( Kumar , col. 4, lines 9-13). Therefore, Kumar does not suggest to incorporate the 
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L2 cache inside the memory controller because that would defeat the purpose of parallel 
operations. 

In the Advisory Action dated April 21, 2004, the Examiner stated that "[t]he 
parallel access, as argued, in Kumar would still be provided by the parallel access of L0 
and LI (Kumar , col. 3, lines 41-51)". This argument is fundamentally flawed. First the 
rejected claims recite a chipset cache controller internal to a processor to control a chipset 
cache external to the processor (e.g., an L2 cache). See, for example, Specification page 4, 
lines 19-20. In the final Office Action dated February 21, 2004, the Examiner focused the 
rejection on the L2 cache and stated that "Kumar does not disclose that the L2 cache is part 
of a memory controller." ( Final Office Action , page 3, paragraph 6). The issue is, 
therefore, whether placing L2 in the memory controller still serves the purpose of parallel 
access to the L2 cache and the memory, not whether there is a parallel access to L0 and 
LI. Second, LO and LI are both internal caches, not external cache, and not inside a 
memory controller. The rejected claims do not recite internal cache. Therefore, moving 
the L2 cache into the memory controller would render Kumar's circuit unsatisfactory for 
its intended purpose of having parallel access via the backside bus and the frontside bus. 

Cho merely discloses integrating the processors, the L2 cache, the memory 
controller, the I/O interfaces and bridges, etc. may be integrated onto a single circuit. 
However, Cho does not disclose or suggest a processor cache unit and a chipset cache 
controller internal to the processor and the chipset cache being internal to the memory 
controller which is external to the processor. Furthermore, Cho does not disclose the 
control signals being double or quad-pumped. 

Therefore, Applicant believes that independent claims 1, 14, 27 and their respective 
dependent claims are distinguishable over the cited prior art references. 

B. Claims 3-13, 16-26, 29-32 Are Not Obvious Under Kumar In View of 
Cho, Further In View of Lentz and Further In View of Gilda. 

In the final Office Action dated February 11, 2004, the Examiner rejected claims 3- 
13, 16-26, and 29-32 under 35 U.S.C. §103(a) as being unpatentable over Kumar in view 
of Cho and further in view of Lentz and further in view of U.S. Patent No. 6,438,657 
issued to Gilda (" Gilda "). Applicant respectfully traverses the rejection and contends that 
the Examiner has not met the burden of establishing a prima facie case of obviousness. 
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Kumar discloses a cache memory with reduced latency by paralleling various 
memory accesses initiated by the execution unit as discussed above. Cho discloses an out 
of order associative queue in two clock domains as discussed above. Lentz discloses a 
system and method for supporting a multiple width memory subsystem as discussed above. 

Gilda discloses a pipelined snooping of multiple LI cache lines. An L2 cache 
control unit provides the processor with access to a private L2 cache ( Gilda , col. 11, lines 
55-61). 

Kumar , Cho , Lentz and Gilda , taken alone or in any combination, does not 
disclose, suggest, or render obvious controlling cache memory in an external chipset via 
double-pumped or quad-pumped control signals and maintaining cache coherency 
according to an MESI coherence protocol. 

There is no motivation to combine Kumar , Cho , Lentz and Gilda because none of 
them addresses the problem of controlling cache memory in an external chipset and 
maintain cache coherency. There is no teaching or suggestion that double-pumped or 
quad-pumped control signals are present. Kumar , read as a whole, does not suggest the 
desirability of controlling cache memory in an external chipset via double-pumped or 
quad-pumped control signals and maintaining cache coherency. 

Kumar , Cho , and Lentz are discussed above. Gilda merely discloses an L2 cache 
control unit to provide a processor with access to a private L2 cache plus access to memory 
through a system bus ( Gilda , col. 11, lines 55-59). Gilda does not disclose or suggest the 
L2 cache being internal to a memory controller. Gilda does not disclose or suggest a 
chipset cache controller to control a chipset cache located in a chipset via control signals 
and the chipset cache controller having a coherence controller to maintain coherency 
according to a MESI coherence protocol. Gilda merely discloses a complex buffer 
structure to handle the commands from the data/instructions cache units, address 
translation unit, and system bus via processor interface unit ( Gilda , col. 1 1, lines 62-65). 
Although the MESI protocol is well known, Gilda does not disclose or suggest the use of 
control signals from the processor to control a chipset cache internal to a memory 
controller as recited in claims 1, 14, and 27. 

In the present invention, the cited references do not expressly or implicitly suggest 
controlling cache memory in an external chipset via double-pumped or quad-pumped 
control signals and maintaining cache coherency according to a coherence protocol. In 
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addition, the Examiner failed to present a convincing line of reasoning as to why a 
combination of Kumar , Cho, Lentz and Gilda is an obvious application of controlling 
cache memory in external chipset. 

Therefore, Applicant believes that claims 3-13, 16-26, and 29-32 are 
distinguishable over the cited prior art references. 

IX. CONCLUSION 

The Examiner failed to establish a prima facie case of obviousness and failed to 
show there is teaching, suggestion or motivation to combine the references in rejecting 
claims 1-32. "When determining the patentability of a claimed invention which combined 
two known elements, 'the question is whether there is something in the prior art as a whole 
suggest the desirability, and thus the obviousness, of making the combination."' In re 
Beattie, Lindemann Maschinenfabrik GmbH v. American Hoist & Derrick Co. , 730 F.2d 
1452, 1462, 221 USPQ (BNA) 481, 488 (Fed. Cir. 1984). To defeat patentability based on 
obviousness, the suggestion to make the new product having the claimed characteristics 
must come from the prior art, not from the hindsight knowledge of the invention. 
Interconnect Planning Corp. v. Feil 744 F.2d 1 132, 1 143, 227 USPQ (BNA) 543, 551 
(Fed. Cir. 1985). To prevent the use of hindsight based on the invention to defeat 
patentability of the invention, this court requires the Examiner to show a motivation to 
combine the references that create the case of obviousness. In other words, the Examiner 
must show reasons that a skilled artisan, confronted with the same problems as the inventor 
and with no knowledge of the claimed invention, would select the prior elements from the 
cited prior references for combination in the manner claimed. In re ROUFFET , 149 F.3d 
1350 (Fed. Cir. 1996), 47 USPQ 2d (BNA) 1453. "To support the conclusion that the 
claimed invention is directed to obvious subject matter, either the references must 
expressly or implicitly suggest the claimed invention or the Examiner must present a 
convincing line of reasoning as to why the artisan would have found the claimed invention 
to have been obvious in light of the teachings of the references." Ex parte Clapp , 227 
USPQ 972, 973. (Bd.Pat.App.&Inter. 1985). 

In the present invention, Kumar , Cho , Lentz and Gilda , taken alone or in any 
combination, do not disclose, expressly or implicitly, suggest, or render obvious (1) a 
chipset cache controller internal to a processor to control a chipset cache via control 
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signals, (2) the chip set cache being internal to a memory controller, (3) the memory 
controller being external to the processor, (4) the control signals being double-pumped or 
quad-pumped, (5) the chipset cache controller having a coherence controller to maintain 
cache coherency according to a coherence protocol such as the MESI protocol. In 
addition, the Examiner failed to present a convincing line of reasoning as to why a 
combination of Kumar , Cho, Lentz and Gilda is an obvious application of controlling 
cache memory in external chipset using processor. 

As a result, none of the cited references discloses, explicitly or implicitly, suggests, 
or renders obvious the present invention as recited in claims 1-32. 

Applicant respectfully request that the Board enter a decision overturning the 
Examiner's rejection of all pending claims, and holding that the claims are neither 
anticipated or rendered obvious by the prior art. 

Respectfully submitted, 



Blakely, Sokoloff, Taylor & Zafman LLP 



Dated: July 1,2004 




12400 Wilshire Blvd., 7th Floor 
Los Angeles, CA 90025-1026 
(714) 557-3800 
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X. APPENDIX 

The claims of the present application which are involved in this appeal are as 
follows: 

1 . (previously presented) An apparatus comprising: 

a processor cache unit to process a cache access request from a processor core of a 
processor, the processor cache unit including a processor cache controller and a processor 
cache; and 

a chipset cache controller internal and coupled to the processor cache unit internally 
to the processor to control a chipset cache located in a chipset via control signals that are 
double-pumped or quad-pumped in response to the cache access request from the processor 
core, the chipset being a memory controller external and coupled to the processor via a 
bus. 

2. (original) The apparatus of claim 1 wherein the chipset cache controller 
comprises: 

a chipset cache tag store to store tags corresponding to cache lines of the chipset 
cache; and 

a coherency controller coupled to the chipset cache tag store to maintain cache 
coherency among the processor cache, the chipset cache, and a memory, according to a 
coherence protocol. 

3. (original) The apparatus of claim 2 wherein the coherency protocol is a 
modified, exclusive, share, and invalidated (MESI) protocol. 

4. (previously presented) The apparatus of claim 3 wherein the coherence 
controller comprises: 

a chipset interface circuit to send the control signals to the chipset according to 
cache state and type of the cache access request, the control signals specifying an operation 
performed by the chipset. 
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5. (original) The apparatus of claim 4 wherein the control signals include at 
least a set identifier for a cache set in the chipset cache corresponding to the cache access 
request, a cache valid indicator asserted when a cache line in the cache set is valid, and a 
flush indicator asserted when the cache line is flushed. 

6. (original) The apparatus of claim 5 wherein when the type of the cache 
access request is a read request and the cache valid indicator is not asserted, the operation 
includes one of a transfer of a data read from the memory to the cache set in the chipset 
cache and a transfer of a data read from the memory to the processor. 

7. (original) The apparatus of claim 6 wherein when the flush indicator is 
asserted, the operation further includes a flushing of existing data at the cache set. 

8. (original) The apparatus of claim 4 wherein when the type of the cache 
access request is a read request and the cache valid indicator is asserted, the operation 
includes a transfer of a data read from the cache set to the processor. 

9. (original) The apparatus of claim 4 wherein when the type of the cache 
access request is a write request, the operation includes a transfer of a data from the 
processor to the cache set in the chipset cache. 

10. (original) The apparatus of claim 9 wherein when the cache valid indicator 
is not asserted, the operation further includes a transfer of the data from the processor to 
the memory. 

1 1 . (original) The apparatus of claim 9 wherein when the flush indicator is 
asserted, the operation further includes a flushing of existing data at the cache set. 

12. (original) The apparatus of claim 5 further comprising: 

a snoop circuit coupled to the chipset cache tag store to check if an address snooped 
on the bus matches with one of entries in the chipset cache tag store. 
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13. (original) The apparatus of claim 12 wherein the set identifier specifies the 
cache set corresponding to the one of the entries that matches the address snooped on the 
bus. 

14. (previously presented) A method comprising: 

processing a cache access request from a processor core of a processor by a 
processor cache unit, the processor cache unit including a processor cache controller and a 
processor cache; and 

controlling a chipset cache located in a chipset by a chipset cache controller 
internal to the processor via control signals that are double-pumped or quad-pumped in 
response to the cache access request from the processor core, the chipset being a memory 
controller external and coupled to the processor via a bus. 

15. (original) The method of claim 14 wherein controlling the chipset cache 
comprises: 

storing tags corresponding to cache lines of the chipset cache in a chipset cache tag 
store; and 

maintaining cache coherency among the processor cache, the chipset cache, and a 
memory, according to a coherence protocol. 

16. (original) The method of claim 15 wherein the coherency protocol is a 
modified, exclusive, share, and invalidated (MESI) protocol. 

17. (previously presented) The method of claim 16 wherein maintaining cache 
coherency comprises: 

sending the control signals to the chipset according to cache state and type of the 
cache access request, the control signals specifying an operation performed by the chipset. 

18. (original) The method of claim 17 wherein the control signals include at 
least a set identifier for a cache set in the chipset cache corresponding to the cache access 
request, a cache valid indicator asserted when a cache line in the cache set is valid, and a 
flush indicator asserted when the cache line is flushed. 
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19. (original) The method of claim 18 wherein when the type of the cache 
access request is a read request and the cache valid indicator is not asserted, the operation 
includes one of a transfer of a data read from the memory to the cache set in the chipset 
cache and a transfer of a data read from the memory to the processor. 

20. (original) The method of claim 19 wherein when the flush indicator is 
asserted, the operation further includes a flushing of existing data at the cache set. 

21 . (original) The method of claim 17 wherein when the type of the cache 
access request is a read request and the cache valid indicator is asserted, the operation 
includes a transfer of a data read from the cache set to the processor. 

22. (original) The method of claim 17 wherein when the type of the cache 
access request is a write request, the operation includes a transfer of a data from the 
processor to the cache set in the chipset cache. 

23. (original) The method of claim 22 wherein when the cache valid indicator 
is not asserted, the operation further includes a transfer of the data from the processor to 
the memory. 

24. (original) The method of claim 22 wherein when the flush indicator is 
asserted, the operation further includes a flushing of existing data at the cache set. 

25. (original) The method of claim 18 further comprising: 

checking if an address snooped on the bus matches \vith one of entries in the 
chipset cache tag store. 

26. (original) The method of claim 25 wherein the set identifier specifies the 
cache set corresponding to the one of the entries that matches the address snooped on the 
bus. 

27. (previously presented) A system comprising: 
a memory to store data; 
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a chipset coupled to memory having a chipset cache, the chipset being a memory 
controller; and 

a processor coupled to the memory and the chipset via a bus, the processor 
including a processor core and a cache unit, the cache unit comprising: 

a processor cache unit to process a cache access request from the processor 
core, the processor cache unit including a processor cache controller and a 
processor cache, and 

a chipset cache controller coupled to the processor cache unit to control the 
chipset cache via control signals that are double-pumped or quad-pumped in 
response to the cache access request from the processor core. 

28. (original) The system of claim 27 wherein the chipset cache controller 
comprises: 

a chipset cache tag store to store tags corresponding to cache lines of the chipset 
cache; and 

a coherency controller coupled to the chipset cache tag store to maintain cache 
coherency among the processor cache, the chipset cache, and a memory, according to a 
coherence protocol. 

29. (original) The system of claim 28 wherein the coherency protocol is a 
modified, exclusive, share, and invalidated (MESI) protocol. 

30. (previously presented) The system of claim 29 wherein the coherence 
controller comprises: 

a chipset interface circuit to send the control signals to the chipset according to 
cache state and type of the cache access request, the control signals specifying an operation 
performed by the chipset. 

31. (original) The system of claim 30 wherein the control signals include at 
least a set identifier for a cache set in the chipset cache corresponding to the cache access 
request, a cache valid indicator asserted when a cache line in the cache set is valid, and a 
flush indicator asserted when the cache line is flushed. 
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32. (original) The system of claim 31 wherein the cache unit further 
comprising: 

a snoop circuit coupled to the chipset cache tag store to check if an address snooped 
on the bus matches with one of entries in the chipset cache tag store. 
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